Five new diterpene glycosides, virescenosides Z 4 -Z 8 (1-5) have been isolated from a marine strain of Acremonium striatisporum KMM 4401 associated with the holothurian Eupentacta fraudatrix. Their structures were determined by HRESI-MS and 1D and 2D NMR. Virescenosides Z 4 -Z 8 contain rare altruronic acid 4 C 1 and 1 C 4 conformations as their carbohydrate components. Virescenosides Z 5 and Z 7 exhibit an unusual 16-chloro, 15-hydroxyethylgroup as their side chains.
Marine-derived microbes, fungi in particular are recognized as an important source of structurally novel and biologically active secondary metabolites [1] [2] [3] [4] . As a part of our search for secondary metabolites from marine fungi with cytotoxicity and/or novel chemical structures we have investigated the chemical constituents of the extracts obtained from cultures of the marine-derived fungus Acremonium striatisporum KMM 4401. Twelve new diterpene altrosides, virescenosides M-X have previously been isolated from this strain under cultivation on specially modified rice medium [5] [6] [7] [8] . Further investigation for metabolites of this fungal strain under fermentation on wort agar medium [9] has now led to the isolation of a series of new diterpene glycosides, virescenosides Z 4 -Z 8 (1) (2) (3) (4) (5) . We report herein the isolation and structural elucidation of five new glycosides.
The CHCl 3 -MeOH (2:1, v/v) extract of the culture of A. striatisporum was separated by low-pressure reversedphase column chromatography on Teflon powder Polycrome-1 followed by Si gel flash column chromatography and then by reversed-phase and normalphase HPLC to yield individual glycosides 1-5 as colorless, amorphous solids.
The 13 C and 1 H NMR spectra of the sugar moieties of virescenosides Z 4 (1), Z 5 (2) and Z 6 (3) showed a close similarity of all proton and carbon chemical shifts and proton multiplicities (Table 1 ). In the 1 H NMR spectra of 1-3 the anomeric protons showed small coupling constants ( 4.76, 4.75, 4 .78, each d, 2.1 Hz), typical for a glycosidically linked altrose, usually of 1 C 4 conformation [10] . Furthermore, the observed coupling of the methine R 
protons in 4-and 5-position (7.0, 7.2 Hz) of these sugars moieties, together with the HMBC correlations from H1 to C-5, from H4,5 to C6 suggested the presence of a altruronopyranoside unit of 4 C 1 conformation in 1-3. The treatment of the sum of virescenosides Z 4 , Z 5 , and Z 6 first with diazomethane follow by LiAlH 4 , and the acid hydrolysis of obtained products gave D-altrose as the only sugar that was identified by GLC of the corresponding acetylated ()-and ()-2-octyl glycosides using authentic samples prepared from D-altrose [11] . The arrangement of the sugar units in 1-3 was determined by HMBC and NOESY experiments. A long-range correlations H1-Alt/ (2) , and Z 6 (3) in CD 3 OD. This information, together with the data obtained from the HMBC spectrum (Experimental) suggested that virescenoside Z 4 has the structure of an isopimaradienic altroside. Location of the trisubstituted double bond at the C-7, C-8 position and carbonyl group at C-3 was evident from the COSY-45 spectrum and HMBC correlations. The position and orientation of the methyl ( 1.12, s) and
hydroxymethyl (74.4, CH 2 ) groups at C-4 and methyl group ( 1.16, s) at C-10 were argued by HMBC and NOEs measurements (Experimental). The stereochemistry at C-13 was assigned to be 13S on the basis of the similarity of C-15C-17 chemical shifts in the spectrum of 1 with those of the  7 -isopimaradiene and virescenols B and C [12, 13] The 13 C and 1 H NMR spectra of the sugar moieties of virescenosides Z 7 (4) and Z 8 (5) showed a close similarity of all proton and carbon chemical shifts and proton multiplicities ( Table 2 ). The 8.3-, 8.7-Hz splitting between H-2 and H-3 indicated that both were axial, whereas the 3.4-, 4.3-Hz splitting between H-4 and H-5 showed that these protons in equatorial position. These data and HMBC correlations between anomeric protons and C5-methine groups and between H5 and C6 ( 173.4) suggested the presence of a -altruronopyranoside unit of 1 C 4 conformation in 4 and 5. The treatment of the sum of virescenosides 4, 5 as described above for virescenosides Z 4 -Z 6 gave D-altrose which was identified by GLC of the corresponding acetylated ()-and ()-2-octyl glycosides according to Leontein et al [11] . A long-range correlation H1-Alt/C-19 as well as the NOESY cross-peaks between H1-Alt and H-19a,b (Experimental) revealed a linkage between the altruronic acid and aglycone in 4, 5.
The molecular formula of virescenoside Z 7 (4) was determined to be C 26 H 41 O 10 Cl by pseudomolecular ion at m/z 547.2324 [M  H]in HRESIMS and was in accordance with 13 C NMR data. The ESIMS (negative mode) of virescenoside Z 7 (4) showed molecular ions at m/z 547.23/549.23 in a ratio of 3:1 suggested the presence of one chlorine atom. The general features of the 1 H and 13 C NMR spectra of 4 ( Table 2 ) closely resembled those of virescenoside Z 5 with the exception of proton and carbon signals belonging to the ring A. Correlations observed in the COSY and HSQC spectra 4 indicated the presence of an isolated spin-system corresponding to the sequence  CH 2  CHOH  CHOH  (C-1  C-3). The relative stereochemistry of the protons at C-2 and C-3 was defined based on the 1 H--H 1 coupling constant (J = 9.8 Hz) and assigned as axial. Thus, the structure of virescenoside Z 7 (4) was represented as 19-О-β-D-altruronopyranosyloxy-16-chloro-7-pimarene-2α,3,15-triol.
The molecular formula of virescenoside Z 8 (5) was determined to be C 26 H 38 O 9 by a HRESIMS peak at m/z 493.2452 [M  H]and was in accordance with 13 C NMR data. A close inspection of the 1 H and 13 C NMR spectra ( Table 2) The stereochemistry at C-13 was assigned to be 13S on the basis of the similarity of C-15C-17 chemical shifts in the spectrum of 5 with those of the sandaracopimaradienic derivatives [12, 14, 15] . Finally, the relative stereochemistry of protons on C-2 and C-3 was determined on the basis of 1 H 1 H coupling constant (J = 9.5 Hz) and assigned as axial. All the above data confirmed the structure of virescenoside Z 8 (5) as 19-О-β-D-altruronopyranosyloxy-isopimara- 6,8(14) ,15-trien-2,3-diol.
Virescenosides Z 4 -Z 8 (1) (2) (3) (4) (5) complement the set of twelve new glycosides named virescenosides M-X from the same fungus A. striatiporum [5] [6] [7] [8] . The sugar part of these virescenosides is represented by altruronic acid. The presence of this sugar is extremely rare in natural glycosides and was found only for the previously described virescenosides A-C, F and G [16] [17] [18] .
Experimental
General experimental procedures: Optical rotations were measured using a Perkin-Elmer 343 polarimeter. UV spectra were recorded on a Shimadzu UV-1601PC spectrometer in MeOH. The 1 H and 13 C NMR spectra were recorded in CD 3 OD on a Bruker Avance 500 spectrometer at 500 and 125.8 MHz respectively, using TMS as an internal standard. HR MALDI-TOF mass spectra were recorded on a Bruker Biflex III laser desorption mass spectrometer coupled with delayed extraction using N 2 laser (337 nm) and -cyano-4-hydroxycinnamic acid as matrix. HR ESIMS spectra were recorded on a Q-TOF-LC/MS Agilent 6510 mass spectrometer fitted with an electrospray ion source. GC analyses were performed on an Agilent 6850 Series GC system equipped with a HP-5MS column using a temperature program of 100 to 250C at 5C min -1 ; temperatures of injector and detector were 150C and 270C, respectively. Low pressure liquid column chromatography was performed using Polychrome-1 (powder Teflon, Biolar, Latvia), Si gel L (40/100 m, Chemapol, Praha, Czech Republic). Glass plates (4.5  6.0 cm) precoated with Si gel (5-17 m, Sorbfil, Russia) were used for TLC. Preparative HPLC was carried out on a Beckman-Altex chromatograph, using Diasphere-110-C18 (5 m, 4.0  250 mm), Diasorb-130-SIL (5 m, 4.6  250 mm) and Zorbax NH 2 (5 m, 4.6  250 mm) columns with an RIDK refractometer detector.
Cultivation of A. striatisporu:
The fungus was grown stationary at 22C for 14 days on 6 flasks (1 L) (medium: wort -200 mL, sodium tartrate -0.05 g/L, agar -20 g/L, seawater -800 mL).
Extraction and isolation:
At the end of the incubation period, the mycelium and medium were homogenized and extracted three times with a mixture of CHCl 3 MeOH (2:1, v/v, 2 L). The combined extracts were concentrated to dryness and separated by low pressure RP CC (the column 20  8 cm) on Polychrome-1 Teflon powder in H 2 O and 50% EtOH. After elution of inorganic salts and highly polar compounds by H 2 O, 50% EtOH was used to obtain the fraction of amphiphilic compounds, including the virescenosides. After evaporation of the solvent, the residual material (2.3 g) was subjected to Si gel flash CC (7  13 cm) with a solvent gradient system of increasing polarity from 5% to 60% EtOH in CHCl 3 (total volume 3 L). Fractions of 10 mL were collected and combined by TLC examination. Fractions containing the desired compounds were further purified by normal-phase HPLC New virescenosides from Acremonium striatisporum Natural Product Communications Vol. 6 (8) 2011 1067 on a Diasorb-130-SIL column with CHCI 3 MeOH1 M NH 4 OAc (65:25:2) and then on a Diasphere-110-C18 column using MeOH  H 2 O  TFA (80:20:0.1 and 65:35:0.1) to give virescenosides Z 4 (1) (10.5 mg), Z 5 (2) (2.4 mg), Z 6 (3) (2.9 mg), Z 7 (4) (5.8 mg), and Z 8 (5) (2.2 mg).
19-О-β-D-Altruronopyranosyloxy-isopimara-7,15-dien-3-one (1)
Colorless amorphous solid.
[] D 20 : 36.0 (c 0.20, MeOH). 1 H and 13 C NMR (CD 3 OD): Table 1 . Selected HMBC correlations: (H/C) 5/4,6,18,19,20, 15/12,13,14,17, 16a,b/13, 17/12,13,14,15, 18/3,4,5,19, 19a 
19-О-β-D-Altruronopyranosyloxy-16-chloro-15hydroxy-7-pimaren-3-one (2)
[] D 20 : -36.5 (c 0.25, MeOH). 1 H and 13 C NMR (CD 3 OD): Table 1 . Selected HMBC correlation:
(H/C) 1/3,5,10, 5 /4,6,10,18,19,20, 7/5,9, 11α/8,13, 14/7,8,9,12,13, 15/12,13,14,16,17, 17/12,13,14,15, 18/3,4,5,19, 19a Table 2 . Selected HMBC correlation: (H/C) 1α/2, 3,9,10,20, 3/2,4,18,19, 5/4,6,7,10,18,19,20, 6/4,5,8,10, 7/5,8,9,14, 14/7,9,12,13,15, 15/12,13,14,17, 16a,b/13, 17/12,13,14,15, 18/3,4,5,19, 19a (1-3) : An ether solution of diazomethane (2 mL) was added to solution of a sum of compounds 1-3 (each 1.5 mg) in MeOH (0.5 mL), and reaction mixture was left to stand for 30 min at -10C. The solvent was evaporated off under reduced pressure. The residue was dissolved in 1 mL of dioxane and treated with excess of LiAlH 4 at 100C. After 2 h 1 mL EtOAc was added to reaction mixture and one was stirred overnight at room temperature. Then, reaction mixture was filtrated over Celite 545 coarse and obtained solution was evaporated off under reduced pressure. The residue (2.2 mg) was dissolved in 0.2 M TFA (0.8 mL) and heated in a stoppered reaction vial for 30 min. After evaporation of the H 2 O layer the residue obtained was separated on a Zorbax NH 2 column eluting with CH 3 CN  H 2 O (90:10) to yield 0.4 mg of altrose. The absolute configuration of monosaccharide was determined by GC of the acetylated ()-and ()-2-octyl glycosides according to Leontein et al [11] .
19-О-β-D-Altruronopyranosyloxy

Analysis of Monosaccharide
Composition of Virescenosides Z 7 and Z 8 (4,5) : The mixture of compounds (4, 5) (each 2.0 mg) was treated as described above for virescenosides Z 4 -Z 6 . The absolute configuration of obtained monosaccharide was determined by GC of the acetylated ()-and ()-2-octyl glycosides according to Leontein et al [11] .
